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and hence also of the color of the light. If now each of the two systems i and 2 is achromatic with respect to the position of the image which it forms of the stop R, i.e. if the positions of the entrance- and exit-pupils are independent of the color,* then the principal rays of one color coincide with those of every other color. But this means that the images formed in the image plane are the same size for all colors. To be sure, the position of sharpest focus is, strictly speaking, somewhat different for the different colors, but if a screen be placed in sharp focus for yellow, for instance, then the. images of other colors, which lie at the intersections of the principal rays, are only slightly out of focus. If then tlie principal rays coincide for all colors, the image will be nearly free from chromatic error.
The astigmatism and the bulging of the image depend upon the distance of the lenses i and 2 from the stop R. In general, as the distance apart of the two lenses increases the image becomes flatter, i.e. the bulging decreases, while the astigmatism increases. Only by the use of the new kinds of glass made by Schott in Jena, one of which combines large dispersion \vith small index and another small dispersion with 'large index, have astigmatic -flat images become possible. This will be more fully considered in Chapter V under the head of Optical Instruments.
ii. Chromatic Aberration of Dioptric Systems.—Thus far the index of refraction of a substance has been treated as though it were a constant, but it is to be remembered that for a given substance it is different for each of the different colors contained in white light. For all transparent bodies the index continuously increases as the color changes from the red to the blue end of the spectrum. The following table contains the indices for three colors and for two different kinds of glass. nc is the index for the red light corresponding to the Fraun-
*As will be seen later, this achromatizing can be attained with sufficient accuracy; on the other hand it is not possible at the same time to make the sizes of the different images of R independent of the color.The Earth as a Moving System.............................. 474
